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1 Conformance assessment

Conformance assessment of an Open Distributed Pro-
cessing (ODP) system is the verification that the ODP
system performs as expected by human stakeholders.
What is expected (the goals) is expressed in the form
of conformance requirements, i.e. as parts of systems
specifications that can be tested. Conformance is a
relation between a specification and a real implemen-
tation, and holds when specific conformance require-
ments in the specification are met by the implementa-
tion [3]. The first problem, which is addressed in the
domain of requirements engineering (RE), is to elicite,
elaborate, structure, specify, analyze, negotiate, docu-
ment, and modify such conformance requirements [7].
The next problem is to ensure that such requirements
hold, for which two main approaches exist, which are
called provisioning and outsourcing in the domain of
networks management [8].

On one hand, provisioning, or analysis and design
(AD), is the consistent translation and refinement of
high-level enterprise specifications of a system, that
include conformance requirements, down to a system
implementation [3]. In AD, assessing conformance of
a system is achieved by 1) checking refinements be-
tween specifications, 2) checking internal validity of
single specifications, 3) checking consistency of a num-
ber of specifications, and 4) testing a realization, be-
tween a real implementation and a specification, to
confirm the claim that the implementation’s behaviour
or properties are as required by the specification as
expressed in the conformance requirements [3]. On
the other hand, outsourcing, or systems management
(SM), conformance assessment is achieved by develop-
ing a management system (MS), that interacts with
the system at runtime, to make it conformant again
when its observed behaviour is no more conformant
to requirements. We consider that all three activities
(RE, AD and SM) must all be performed jointly in or-
der to completely assess the conformance of a system.
For instance, only the SM activity can achieve fault

tolerance. 1

2 Management systems design

At first, we are more precisely addressing the problem
of the design of MS, and more precisely of the con-
formance assessment of MS, i.e. we try to answer the
question: how much can one be confident that a MS
makes a managed system conformant to requirements?
That problem has seldom been addressed in the litera-
ture: most existing works address technological issues
(what MS are), e.g. the architecture of MS [2]. How-
ever, no existing work has addressed the problem of
guiding the design of MS (how to design MS), by com-
bining existing technologies, to make managed systems
conformant to requirements. The solution that we pro-
pose to solve this problem is in the form of a MS design
method.

Our proposal is original and is motivated by the idea
that the conformance assessment of MS is different
from that of “normal” ODP systems. Our study has
lead to the definition of at least two requirements for
design methods to be suitable for the design of MS!.
Firstly, it is necessary to evaluate and express the ef-
fects of a MS on a managed system, to assess if that
strategy makes the managed system conformant, in a
consequentialist philosophy. However, to our knowl-
edge, no existing method or specification language al-
lows to specify effects of actions of a system on another
system: most formalisms are based on deontic logic[5],
i.e. on deontology, which may be useful for the speci-
fication of “normal” systems, but not of MS. Secondly,
in order to compare the effects of management streate-
gies (i.e. sequences of actions) on the managed system,
with its conformance requirements, it is at least nec-
essary to specify them separately. However, most ex-
isting MS approaches follow the so-called “policy-based
management” approach [6], which does not distinguish
strategies from requirements.

3 Applying MCDM

Our proposal is founded on the idea that the impor-
tant part of SM is to choose management strategies
that best make a managed system conformant. The

L Although we have identified more than 15 requirements, only
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problem is to make such a decision in the presence of
uncertainty about the state of the managed system,
the effects of management strategies, etc. We there-
fore propose to apply Multiple-Criteria Decision Anal-
ysis (MCDA) methods, that have been used success-
fully for deciding in the real world for more than 20
years. The fundamental idea in MCDM is to model
the decision problem along several dimensions, or cri-
teria, instead of a unique criterion (e.g. money) as in
classical optimization techniques, to better deal with
uncertainty and conflicting goals [1]. In the context
of SM, we propose that this multi-dimensional model
must reflect the state of the managed system, as can be
measured at conformance points (e.g. at interfaces of
objects). In that model must be expressed separately
both the conformance requirements to enforce (e.g. as
reference points, i.e. as expected values of criteria),
and the predicted effects of management strategies.

Then, we propose to describe the design of a MS
as the following decision process: 1) identify a set of
interesting management strategies, 2) define the crite-
ria that form the model of the state of the managed
system, 3) evaluate the consequences of management
strategies on the managed system’s state, expressed
in that model, and 4) at runtime, the MS must com-
pare those consequences to the conformance require-
ments that must be enforced, and choose and execute
the management strategy that best makes the man-
aged system meet the conformance requirements. Our
proposal is concretely in the form of a precice method,
i.e. as an orderly procedure, that fits this general de-
cision process. Our method allows to use any MCDM
real-world method at the methodological level, in or-
der to best address the problem to solve, because it
does not make any assumption other than those of the
technical level that is common to all decision meth-
ods [4]. Some characteristics of our method are: 1)
last step of decision is performed automatically by a
MS, making it autonomous, whereas MCDM is usually
only an aid to human stakeholders who make decisions,
2) our method is iterative, i.e. the decision process
above is repeated until the requirements and strategies
satisfy stakeholders’ goals, then the MS can be imple-
mented, 3) our method allows for multiple conflicting
stakeholders’ viewpoints, through a two-level mapping
of requirements to conformance points (called subjec-
tive and objective mappings in the literature).

4 Conclusion

Our proposal has been validated by the development
of a prototype MS in Java, using the Fractal software
component model, for the management of an ODP sys-
tem to enforce QoS requirements that are different be-
tween clients. Our research of the bibliography and the
theoretical foundations of our work is now finished, and
is the subject of another long article that is being writ-
ten. The first perspective is to link our MCDM-based
approach of SM, to existing MCDM-based approaches
of RE and AD, in order to unify all three activities
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under the same conceptual framework (MCDM) and
methods, and to describe them as similar decision prob-
lems, in order to assess more easily and efliciently the
conformance of ODP systems. Another perspective
is to study the problem of managing Aspect-Oriented
(AO) systems to make them conformant, since the lit-
erature demonstrates that the AO design of systems
makes it easier to translate requirements in practice
(this approach is called “Farly Aspects”), and there-
fore to make systems conformant to requirements.
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